Poor educational attainment is a persistent problem among US hispanic children, relative to non-hispanics. Many of these children are immigrants and / or come from households that use a minority language in the home. This paper examines the effects of participation in a government sponsored preschool program called Head Start on these children. We find that large and significant benefits accrue to Head Start children when we compare them to siblings who did not participate in the program. On average, Head Start closes at least 1 / 4 of the gap in test scores between hispanic children and non-hispanic white children, and 2 / 3 of the gap in the probability of grade repetition. However, we find that the benefits of Head Start are not evenly distributed across sub-groups.
Introduction
Countries such as France and Sweden have government sponsored and regulated child care programs. The available evidence suggests however, that even when access to these programs is universal, they are often used primarily by less advantaged families (c.f. Bergmann, 1996) . While there are many possible rationales for offering government-sponsored child care, a vital question posed by the existence of these programs is whether they help the less advantaged children they serve to succeed in life. This question is even more urgent in the case of children who belong to under-privileged minority groups, children who have language problems, and immigrants who may have difficulty assimilating to the main stream. Some answers to these questions can be gleaned by examining the American Head Start program.
Head Start is a federal-local matching grant program that explicitly aims to improve the skills of poor children so that they can begin schooling on an equal 1 footing with their more advantaged peers. Begun in 1964 as part of President Johnson's 'War on Poverty', the Head Start program now serves over 700 000 children in predominately part-day programs, at a cost of | $4000 per child, per year (US House of Representatives, 1993) . This represents roughly 30% of eligible 3 to 5 year olds. By way of comparison, the average family with an employed mother spent a total of | $3000 on child care in 1991, and poorer families spent even less (Casper et al., 1994) . Thus, the spending figures suggest that the government sponsored program may be of higher quality than what many families could afford to buy on their own.
In earlier research (Currie and Thomas, 1995a) we focused on differences in the effects of Head Start between black and white children. In the US, black children belong to a historically under-privileged group, but they are overwhelmingly native-born and English speaking. We found that the Head Start program had similar effects on both black and white children when these effects were measured at school entry. However, the effects for blacks disappeared over time, while the effects for whites did not. This finding of 'fadeout' mirrors earlier research using black experimental subjects.
This study extends this research by examining the effects of Head Start on hispanic children. These children often live in immigrant, Spanish-speaking families and communities, and thus face quite different problems than black children. As a group, hispanics in the US lag behind both blacks and whites in terms of educational attainment. In 1990, 58% of hispanics aged 20 to 24 years old were high school graduates compared to 80% of blacks and 85% of non-hispanic 2 whites (Kominski and Adams, 1992) . In turn, these educational deficits contribute 1 Program guidelines require that at least 90% of participants be from families below the poverty line. In 1992, for example, 95% of the children served were poor (US Dept. of Health and Human Services, 1993) . 2 Some, but not all, of this hispanic deficit is due to immigration by less educated hispanics. For example, in our sample of NLSY mothers, 84% of blacks, and 85% of non-hispanic whites are high school graduates; in comparison, only 72% of native-born hispanics and a mere 56% of non-native born hispanics graduated from high school. to high poverty rates among hispanics: in 1990, 36% of hispanic children were poor compared to 18% of non-hispanic children (US Bureau of the Census, 1991) .
We examine the impact of Head Start and other preschools on several measures of the cognitive and educational attainment of hispanic children using a sample drawn from the National Longitudinal Survey's Merged Child-Mother file (NLSCM). We attempt to isolate the overall effect of participation in the Head Start program by contrasting children who have been enrolled in Head Start with siblings who have not. This strategy enables us to control for all observed and unobserved family background characteristics that are fixed over time. We also control for some important observed changes in family circumstances over time. We find quantitatively large and statistically significant positive effects of participation in Head Start. But the benefits of Head Start are not evenly distributed across identifiable subgroups of the hispanic population. Specifically, in our sample, hispanic children with native-born mothers and those of Mexican origin benefit most.
The rest of the paper is organized as follows: Section 2 discusses the Head Start program, and presents some hypotheses about why its effects might vary across hispanic subgroups. Section 3 discusses our estimation methodology and is followed by a description of the data. The main results are presented in Section 5 which is followed by a description and evaluation of the assumptions underlying our methodology in Section 6. Section 7 concludes.
What does Head Start do?

Program content
It is useful to make a distinction between preschool and other forms of child care. While preschools will perforce provide child care, not all forms of child care provide children with cognitive stimulation, a supportive environment, medical care, or a nutritious diet. For example, concern has been expressed that the informal, family child care often used by low-income families typically does not enhance child development (US General Accounting Office, 1994) . Moreover, while families with working mothers must find some form of child care, enrolment in preschool is not closely associated with maternal employment. On the one hand, 3 many non-working mothers seek out preschool experiences for their children, and on the other hand, part-day preschool programs may not provide a good substitute for full-day child care.
The Head Start program gives some poor children free access to preschools that are of higher quality than either the preschools, or the other child care arrangements, utilized by many poor children (US General Accounting Office, 1995) . To begin with, while non-Head Start preschools in the United States are subject to only minimal regulation (US General Accounting Office, 1994), Head Start centers are expected to conform to a specific set of guidelines laid out in the Head Start Program Performance Standards (US DHHS, 1992). Secondly, Head Start programs provide a full range of services. For example, each child is supposed to receive appropriate preventive medical care, such as immunizations and screenings for lead poisoning, and about one-third of the child's daily nutritional needs in the form of meals and snacks. These interventions may enhance cognitive functioning among children at risk for health problems or malnutrition (Brown and Pollitt, 1996) . Head Start centers are required to try to involve parents, and many provide parenting programs as well as services to children. Access to this type of quality preschool programming may affect cognition through the direct transmission of skills, through the development of enhanced self-esteem and a positive attitude towards learning, and perhaps indirectly through improvements in health status and the home environment.
Possible additional effects on hispanics, and on hispanic subgroups
Previous research suggests there are at least two ways that early childhood interventions could be especially beneficial to hispanic children. First, for many hispanics, preschool increases their exposure to English. The most obvious way that hispanic children differ from many other children is that they are less likely to speak English at home. Poor English language skills are likely to affect their educational performance and so, exposure to English in a Head Start program or at another preschool may confer important benefits when the child enters regular school. It is unlikely that all hispanic children will benefit equally from the development of English skills since many speak English as their mother tongue. Bean et al. (1994) report that over 80% of hispanic women born in the United States speak only English in the home but fully 84% of the foreign-born speak mostly Spanish at home. To address this issue, the empirical analyses below will be conducted separately for children born of native mothers and children whose 4 mothers were born abroad.
Second, preschool experiences are likely to enhance cultural assimilation. Language skills are not the only difference between hispanic and non-hispanic children. The education literature suggests that hispanics may also be handicapped by a mismatch in the verbal and non-verbal communication styles of students, parents, and teachers. An example that is often given is that teachers may find 4 There are very few children who were born outside the United States in the sample we use and so it is not possible to estimate separate effects for these children. The sample that is used is discussed in detail below. hispanic students and parents 'passive' when in reality they are trying to be respectful or struggling with a language barrier, and that this perceived passivity may be wrongly interpreted as lack of intelligence or lack of parents' interest in the child's education (Tapia, 1992; Trueba, 1993) .
Given high degrees of residential segregation, low levels of 'social' or 'ethnic' capital (Coleman, 1988; Borjas, 1992) , and / or neighborhood effects (c.f. Mayer and Jencks, 1990) could also work against the educational attainment of hispanic children. These effects are likely to be particularly severe among children of the foreign born, since as Massey and Denton (1988) report, Hispanics born in the United States are much less likely than new immigrants to be residentially segregated.
This discussion suggests that Head Start and other preschools may have additional positive effects on hispanic children by promoting language and cultural assimilation, and by providing a wider range of role models. In this case, the least assimilated / most socially isolated children might be expected to reap the most dramatic gains from Head Start / preschool. Alternatively, it may be the case that some degree of assimilation is necessary in order for a child to achieve the maximum benefits from Head Start / preschool. That is, if cultural mismatch is a problem for school-age children, it may also be a problem for preschool children. In this case, the most assimilated children might be expected to gain most from Head Start and other preschools. This insight provides an additional motivation for conducting the empirical analyses separately for hispanic children of native-born mothers who are likely to be better assimilated than children of mothers born outside the continental US.
Thus far, we have been discussing hispanics as a group. However, many studies emphasize differences in the experiences of various hispanic subgroups within the United States (c.f. Bean and Tienda, 1987) . In our sample for example, we will show that poverty rates are higher and single-parenthood is more common among Puerto Rican mothers. However, Mexican mothers are less likely to have graduated from high school. Hispanic groups also differ a great deal in terms of region of settlement, as discussed below. Thus, in addition to comparing children of native-born hispanics with children of foreign-born mothers, we will separately examine children of Mexican and Puerto Rican origin.
Methods
If children were randomly assigned to Head Start and other preschools, then the impact of each program could be evaluated by simply comparing those who attend with those who do not. However, children are not randomly assigned to the programs. For example, Head Start children are more likely to live in relatively poor families and children who attended other preschools tend to live in better off households. If, on average, poorer children lag behind in school, then the average Head Start child is also likely to perform poorly in school. Hence direct comparisons of average outcomes for Head Start children with those of other preschoolers are likely to be misleading.
If all the differences between Head Start, preschool and other children were observable (and observed), then it would be straightforward to control for those characteristics and estimate the true program effects. However, it is difficult to imagine any survey collecting enough information on children and their parents to fully control for all differences among them. In fact, it is entirely plausible that some of the differences are intrinsically unobservable (or very difficult to measure). For example, enrolment in Head Start or preschool is a choice, typically made by parents. Consider two mothers who appear to be identical in all observable dimensions in any survey. If one of them has a better grasp of the potential benefits of Head Start than the other, then, unless that is measured in the survey, it will emerge as an unobservable in the regression. If the better informed mother sends her children to Head Start and makes other investments that enhance child development, then least squares regression estimates of the effects of Head Start will be biased upwards.
There may, however, be off-setting biases: for example, Haskins (1989) and Lee et al. (1990) argue that given a limited number of spaces, Head Start administrators choose the most disadvantaged children to participate in Head Start. This selection process would tend to bias the estimated effect of Head Start downwards in a least squares regression. It is not possible, therefore, to sign the bias a priori.
In the absence of a treatment-control experiment, it is necessary to make an assumption about the structure of these underlying unobservables. If the decision to enrol in Head Start or another preschool program is made by the mother and reflects her 'taste' for investment in human capital, for instance, then it will be the same for all her children as long as her tastes do not change over time. In this case, a comparison of outcomes for two siblings, one of whom attended Head Start and one of whom did not, provides an unbiased estimate of the impact of the program. More generally, including a 'mother fixed effect' in the regression will control for all time-invariant observed and unobserved differences among children within a family.
Not all family characteristics are fixed, however. Household income, whether the mother works, and whether she is living with a spouse or partner may all vary over time, and many studies have investigated whether these factors have a direct 5 impact on child outcomes. For example, growth in family income after a child has attended Head Start may result in a younger sibling being ineligible for the program. If one sibling was raised in poverty (and attended Head Start), while another sibling was not (and did not attend Head Start), estimates of the effects of Head Start based on comparisons between the two siblings would be biased downwards if poverty is associated with worse outcomes. Since measures of income, marital status, and employment are reported in the survey, they have been 6 included in the models discussed below.
Estimates from fixed effects models of the following form are presented in Section 5 below:
where i indexes the child, f indexes the family, t indexes time, and a is a family f fixed effect. OUTCOME is one of four indicators of child educational attainment and cognitive achievement that are described below. The covariates of central interest in this study are the dummy variables, HDST and PRE. HDST is equal to one if the child attended Head Start; PRE is equal to one if the child did not attend Head Start but did attend some other preschool program. The vector X includes time-varying family and child-specific characteristics. The latter include the child's gender, age, and a dummy variable equal to one if the child is the first born since they may all affect grade repetition and test scores (even after standardizing with national norms). As discussed above, X also includes controls for whether the mother was working when the child was age 3, whether a spouse or partner was in the household then, and household income averaged over the period when the child was age 3 to 5. Because of the inclusion of the family fixed effect, these covariates have the interpretation of changes across time; for example, if a mother works throughout the survey period, then she does not contribute to the identification of the coefficient on maternal employment. Child-specific idiosyncratic residuals are captured by u .
ift
Only under certain assumptions can the coefficients b and c be interpreted as unbiased estimates of the effects of participation in Head Start and other preschools, respectively. First, these effects are identified by within-family variation in enrolments, so we need to have a large enough sample of siblings with different experiences to identify the effects. Half the children in the sample were in families in which there were differences between siblings in the type of preschool attended. Inclusion of children from the other families allows us to more precisely 7 identify the other controls included in the model. Second, it is assumed that once the characteristics, X, have been controlled, participation in Head Start and other preschool programs is not correlated with the u . That is, those factors determining within-family differences in selection into ift the programs are uncorrelated with differences in child outcomes among siblings. A full discussion of the potential biases that may arise if this condition is not satisfied is deferred to Section 6, below, where we also present ancillary evidence about the likely importance of these biases.
Third, it is important to keep in mind that if there is measurement error, these fixed effects estimates may well understate the true effects of Head Start and other preschools. In the presence of measurement error, taking out fixed effects can result in 'throwing the baby out with the bathwater', since much of the true 'signal' may be discarded while only the measurement error remains.
Data
The National Longitudinal Survey of Youth (NLSY) began in 1979 with 6283 young women who have been surveyed annually ever since. In 1986, and every other year thereafter, those who had borne at least one child and their children were given a special assessment. That information is contained in the National Longitudinal Survey Child-Mother (NLSCM) files. Data from each year of the NLSY, 1979 through 1992, have been combined with four waves of the NLSCM (1986, 1988, 1990 and 1992) . By 1992, the original NLSY female respondents were age 27 through 34 and information is recorded for some 9000 children.
This study focuses on hispanic children, who are defined by the NLSY to be those whose mothers were identified as hispanic on the original household screener questionnaire. While it would be desirable to look at the father's ethnicity also, the design of the survey means that detailed questions about natality and ethnicity were asked only to the original NLSY respondents, i.e. only to mothers.
Attention is also restricted to children aged 5 and older at the time of the survey, sample of hispanic children or only the sample with siblings. After excluding children with missing information on Head Start and other preschool participation, we have a sample of 750 hispanic children drawn from 324 families. Although the sample of hispanic mothers was nationally representative at the time the sample was drawn in 1978, subsequent immigration means that the children of these mothers are not representative of all US hispanic children today. Specifically, all the immigrant mothers in our sample arrived in the United States before 1978, and therefore virtually all of the children were born in the United States. However, the absence of a fully representative sample of hispanic children is balanced by the rich array of outcome measures available in the NLSCM, and by the relatively large sample of hispanic children that is available for analysis.
Differences in family background
The questions we use to identify children who attended Head Start and preschool are 'Did your child ever attend Head Start?' and 'Did your child ever attend preschool?'. These questions were asked in 1988, 1990, and 1992 . If a mother ever answered 'yes' to any one of these questions then we code attendance 9 as a '1' for that child. Table 1 shows selected family background measures for children in Head Start, other preschools, and no preschool. The first three columns pertain to all hispanic children; groups are broken down by origin and ethnicity in the remaining columns.
The most striking fact that emerges from the table is that Head Start children are disadvantaged. Relative to children who attend other preschools, Head Start Head Start children also tend to come from larger families, and households that were less likely to have had either an adult male or an adult female working when the mother was 14. Relative to other preschoolers, Head Start children are less likely to live in a household with a father or father-figure at age 3, and their mothers are less likely to have been working. Head Start children even appear to be disadvantaged relative to those who attend no preschool: long-run family income is about 15% lower in Head Start families although the gaps in other dimensions are much smaller. There can be little doubt that Head Start is serving relatively poor children. Table 1 also illustrates differences in family background by natality and ethnicity. Mothers are identified as 'Mexican origin' if they were Mexican born, or if either of their parents were Mexican born. Puerto Ricans are defined similarly. 'Foreign born' refers to those mothers who were born outside of the continental United States. Relative to natives, family income is substantially higher in households with foreign-born and Mexican-origin mothers although these women's human capital levels -as measured by high school graduation and AFQT scores -are significantly lower than those of native-born hispanics. In sharp contrast, Puerto Rican families are slightly poorer than other hispanics although maternal human capital levels are actually higher. These income patterns are closely linked to differences in family structure.
The association between income and preschool choice also varies across the sub-groups. The probability of attending a preschool rises with income and Head Start participation declines with income for all children except Puerto Ricans. For them, income is unrelated to any of the preschool choices. In addition, Puerto Rican children are much more likely to attend Head Start and less likely to attend other preschools relative to all other hispanic children.
In principal, it would be interesting to divide our sample further. For example, we might wish to examine children of Mexican-born mothers and compare them to children of first-generation Mexican women but that would result in very small cell sizes: 56 mothers are Mexican born and 42 are first-generation women of Mexican-origin. It would also be of interest to stratify by both region and ethnicity but it is impossible to distinguish between these two factors in our data. The Mexican-origin mothers are overwhelmingly concentrated in two states, California and Texas. The Puerto-Rican mothers are concentrated in Connecticut, Massachusetts, and especially New York, and there are none in California. We have however conducted some analyses of regional differences within the group of Mexicanorigin mothers. These results are discussed below.
Child outcomes
The analysis focuses on test scores from three widely used cognitive tests: the Picture Peabody Vocabulary Test (PPVT), the Peabody Individual Achievement Test in Mathematics (PIAT-MATH), and the Peabody Individual Achievement Test in Reading Recognition (PIAT-READING). Chart 1 provides details about the coding of these variables. Each row shows the measure, the age group for whom the measure was recorded, and some additional comments about the tests 12 and their norms.
Given the protocols described in Chart 1, there is typically more than one measure of each test score per child. There are at least three reasons for scores to differ systematically over time. First, early intervention may provide an initial boost which then 'fades out'. Second, there may be cohort effects that arise either because of the expansion in the Head Start program over time or, given the structure of the NLSY, because children who were first tested in 1992 are younger, and likely to be born to older mothers than children tested earlier. Alternatively, there may be random variation in test scores reflecting measurement error. Our exploration of these issues led us to average over the available observations on each type of test score for each child.
In addition to analyzing test scores, we examine grade repetition. Academic performance in early grades has been shown to be a significant predictor of eventual high-school completion among both hispanics and non-hispanics (c.f. Fernandez et al. 1989; Grissom and Shepard, 1989; Velez, 1989; Ensminger and Slusarcick, 1992) . Currie and Thomas (1995b) show, using the entire NLSCM sample, that the three test scores we consider are good predictors of grade repetition, but that the relationship is certainly not one-to-one. Hence, it is interesting to consider this aspect of scholastic achievement separately, although due to the fact that questions about grade repetition were only asked to children 10 and over, sample sizes for the grade repetition question are roughly half those for the test scores. Means of these outcomes by preschool status are presented in the second panel of Table 1 . Children who attend preschools other than Head Start typically do much better on the standardized tests and are less likely to repeat a grade than all other children. This is not surprising since these children are from the highest income families. However, although Head Start children are the most disadvantaged (in terms of family income and maternal human capital), they slightly outperform children who stay at home. Differences between the sub-groups of hispanics are discussed below.
The test scores shown in Table 1 are expressed in percentiles, so that, in principle, they can be used to assess differences between the average child in the sample, and the median child in the United States. However, the PIAT norms are old, and the average non-hispanic white child in the NLSY (including the over-sample of poor children) tests at the 53rd percentile on the PIAT-MATH test and at the 59th percentile on the PIAT-READING test. By way of comparison, the average percentile score on the PPVT test is 45 for non-hispanic white children. Thus, hispanic children score substantially below the average non-hispanic white child in the NLSY although the gaps on the vocabulary test (PPVT) are much 13 larger than the gaps in the math or reading recognition tests. Also, 27% of these hispanic children have repeated a grade compared to 23% of the non-hispanic white NLSCM children. Table 2 reports OLS and fixed effects estimates of the effects of Head Start and other preschools on the three test scores and on the probability that a child has 14 never repeated a grade. The first column in each panel reports the average gaps 13 Similarly, the differences between white and black children are greater on the PPVT than on the other tests (Currie and Thomas, 1995b) .
The effects of Head Start and other preschools
Effects on all hispanics
14 Grade repetition is a discrete choice; for ease of interpretation, linear probability estimates are reported. Logits produce very similar estimates. between Head Start children and other preschoolers relative to children who stay at home (the excluded category). These estimates repeat the numbers in Table 1 and are reported to assist in drawing comparisons. For all four outcomes, Head Start children perform slightly better than those who do not attend preschool but other preschoolers do significantly better. These are our baseline estimates of b and c in (1). The 'difference-in-difference' between Head Start and other preschoolers, (b 2 c), is reported at the foot of the table, along with the associated t statistic. These figures indicate that Head Start children perform much more poorly than other preschoolers on these tests.
The second columns of each panel of Table 2 shows the OLS estimates. These results demonstrate that observable differences in child and family characteristics explain a good deal of the differences in outcomes between the three groups of children. When controls for observable characteristics are added to the model, the effects of other preschools remain statistically significant only for PIAT-READ-ING, and the gap between Head Start children and other preschoolers is all but eliminated. Observables do not explain grade repetition well for other preschoolers although they do a better job for Head Start children.
In sum, after controlling for observed differences, there is little evidence from the OLS estimates that either Head Start or other preschools are associated with improved test scores (except for PIAT-READING among those who go to preschools other than Head Start). We have argued, however, that there may be unobserved differences between families and so these OLS estimates may be biased. Estimates from models that include maternal fixed effects are reported in the third column of each panel. These regressions control for all unobserved as well as observed fixed differences between families.
Controlling for unobserved family differences is, apparently, key. The fixed effects estimates shown in columns 3 and 4 of each panel of Table 2 are dramatically different from the OLS estimates discussed above. Participation in Head Start has a strong positive effect on test scores, particularly on PPVT and PIAT-MATH, and on the probability a child has not repeated a grade. In contrast, participation in other preschools confers no benefit relative to siblings who stay at home. Further, we find that for all tests except PIAT-READING, there are significant benefits associated with attending Head Start relative to staying at home and relative to attending other preschools (as indicated by the positive and significant difference-in-differences at the foot of the table).
In order to say something about the magnitudes of these effects, we can use the average non-hispanic white child as a reference and ask how much of the gap in test scores between this child and the average hispanic child who attended Head Start was made up by participation in the program. To do this, we take the means from Table 1 , and assume that if the hispanic Head Start children had not attended the program, their mean scores would have been lowered by the estimated program effects from Table 2 . We can then compare this lower score to the mean scores for non-hispanic white children given above in Section 4.2 to get an estimate of the raw gap. Dividing the program effects by this gap gives a back-of-the-envelope estimate of how much of the gap was closed by participation in the program. Following this procedure suggests that Head Start closes between one-quarter and one-third of the gap in test scores between hispanic children and non-hispanic 15 white children, and two-thirds of the gap in the probability of repeating a grade.
In contrast the estimated effects of other preschools are similar to those found in the OLS models suggesting that when either observable or unobservable characteristics of households are controlled for, attendance at other preschools has no statistically significant effect on child outcomes relative to the alternative of no preschool. One interpretation of this result is that when families pay for preschool, they typically choose programs that do about the same job in terms of stimulating the child's cognitive abilities as the no-preschool alternative.
As discussed above, sibling differences in the choice of preschool and in outcomes may depend on changes in family circumstances. Thus, time-varying family characteristics (dated when the child was age 3) are included in the fixed effects regressions reported in the fourth column of each panel. There is some evidence that household structure and maternal employment status have a small direct impact on child outcomes. But our inferences regarding the effectiveness of Head Start and other preschools are unchanged by the inclusion of these variables. These variables only capture some of the ways that family circumstances change over time. However, the impact of any other unobserved changes that are correlated with these three indicators will, in part, be soaked up by these indicators. The robustness of the key results of this paper to the inclusion or exclusion of time-varying family controls provides some additional confidence in their validity.
Effects on subgroups of hispanics
As discussed above, the literature suggests that the impact of early intervention programs may vary with the natality and ethnicity of hispanic children. To explore this possibility, the models in the fourth column in each panel of Table 2 have been re-estimated using subgroups of hispanic children. The results are reported in Table 3 .
To ease comparisons, the first column repeats the numbers in the fourth column of each panel in Table 2 . Children whose mothers were born in the continental United States are included in the second column; children of foreign-born mothers 15 The calculations (rounding to the nearest integer in the case of test scores) are as follows: in the absence of Head Start, the probability of grade repetition and the scores on the PPVT, PIAT-MATH, and PIAT-READING tests would have been 0.5, 13.4, 33.4, and 43.6, respectively. Hence, the gaps between these children and the non-hispanic white children would have been: 0. 27, 31.6, 19.6, and 15.4 . Taking the gains shown in Table 3 and dividing by these gaps yields gains of 0.2 / 0.27, 9.9 / 31.6, 5.2 / 19.6, and 3.1 / 15.4. a Note: t statistics in parentheses. Difference5Head Start2other preschool. Regressions include controls for child's age, gender, whether first born, presence of spouse / partner at age 3, mother employed at age 3, ln(mean household income while age 3-5).
are in the third column. Table 3 shows that the benefits associated with participation in Head Start accrue disproportionately to the native born for whom the effects are positive, large in magnitude, and statistically significant (except for grade repetition which is very imprecisely estimated due to the small sample size). In contrast, among children whose mothers are foreign born, there is no apparent advantage associated with participation in Head Start or in other preschools.
The fourth and fifth columns of Table 3 focus on children whose mothers are of Mexican and Puerto Rican origin, respectively. Head Start compensates for a substantial part of the deficit that participants of Mexican-origin face, at least as measured by PPVT and PIAT-MATH scores, although their reading skills and the probability of repeating a grade seem to be less amenable to improvement through exposure to Head Start. Thus, other things being equal, Mexican-origin children who attend Head Start perform better than siblings who attend other preschool and also siblings who do not attend any preschool.
In contrast, among Puerto Ricans, Head Start confers no discernible benefits relative to keeping a child at home. But, the 'difference-in-difference' between Head Start children and other preschoolers is very large and statistically significant for PIAT-READING, PIAT-MATH and for the probability of repeating a grade. Since Puerto Rican children who stay at home perform better than other preschoolers on the PIAT tests, these estimates suggest that the other preschools 16 these children attend are of low quality.
It is possible that these apparent ethnic differences are in fact due to regional differences in the quality of Head Start and / or other preschool programs available to low income mothers. For many years, California has had a large, subsidized preschool program for low income children with standards similar to those of Head Start (US General Accounting Office, 1995). We have estimated models similar to those in column 4 of Table 3 except that they included interactions of Head Start and other preschool with a 'California' dummy. These models show that among Mexicans, the effects of both Head Start and other preschools are higher in California than elsewhere (mostly Texas). It is possible however, that these differences reflect who is selected into each state rather than preschool / Head Start quality. Without further information about the programs it is impossible to tell.
As discussed above, English language skills may affect the gains a child receives from Head Start. In the NLSY, mothers chose whether to be interviewed in English or in Spanish. About half of the foreign born hispanic mothers chose to be interviewed in Spanish at least once, while virtually none of the native-born mothers (or Puerto Rican mothers) ever did. We use whether or not the mother was ever interviewed in Spanish as an indicator of whether or not the mother is likely to have spoken Spanish in the home. In order to test whether Head Start is able to compensate for limited exposure to English, the fixed effect regressions have been stratified by language of interview. The results are reported in the first panel of Table 4 . Because it is of primary interest, we report only the effect of Head Start; all the regressions included the same set of covariates as Table 3 . For reasons of sample size, we focus on the three test scores and ignore grade repetition.
The models of PPVT scores indicate that hispanics as a whole and those of Mexican origin, benefit from Head Start regardless of the language spoken at home. However, among children of the foreign born, PPVT scores are significantly higher if Spanish is spoken at home and, in fact, those who speak English at home do not benefit at all. Recall that Head Start had no effect on the PPVT scores of children of foreign-born mothers in Table 3 . Table 4 suggests that this conclusion must be refined: Head Start benefits children of foreign-born mothers who speak Spanish in the home, but does not benefit the children of foreign-born mothers who speak English at home. This latter group includes, but is not limited to, children of mothers born in Puerto Rico.
Dividing the sample by language of interview produces imprecise estimates of the effects of Head Start on PIAT scores. Nevertheless, the estimates for 'all hispanics' suggest that Head Start improves PIAT scores only among the children of hispanics who speak English in the home. It is interesting to contrast these results with those obtained for PPVT scores. It is possible that for the Spanishspeaking students, the acquisition of English vocabulary precedes the development of formal math and reading skills, so that they benefit in this dimension (in which the English-speaking children already have more skill) but not in the two others. Table 1 suggested two additional reasons why the benefits of Head Start could differ with the natality of the mother: children of native-born mothers tend to live in households with lower income but more maternal human capital. It is possible that the effects of Head Start differ systematically with family background and resource availability. For example, it may be the case that it is important for the parents to reinforce lessons learned in Head Start (in which case there could be a positive interaction between Head Start and family income or maternal human capital); alternatively, if there are decreasing returns to human capital investments, it may be the case that the benefits of Head Start are greatest among children from the most disadvantaged backgrounds. We explored the effects of income by defining a variable equal to one if the child's family income was above the sample median at age 3, and interacting this variable with Head Start and preschool. We found no evidence of an interactive effect and these models are not shown.
We also defined a variable equal to one if the mother's AFQT score was above the median and interacted this with Head Start / preschool. The results of this a Note: coefficients and (standard errors) on control for Head Start reported for each regression; all regressions also include a family fixed effect along with controls for other preschools, child's age, gender and whether first born, whether father-figure in household at age 3, whether mother working at age 3 and ln(family income) around age 3. Language of interview is English if all Child-Mother interviews conducted in English. Almost all natives were interviewed in English; they are excluded from the analyses; about 90% of Puerto Rican mothers were interviewed in English and, given the small cell sizes, they are also excluded from the analyses. procedure are shown in the second panel of Table 4 . The benefits of Head Start are substantially greater among children whose mothers have high AFQT scores. However, looking across the columns shows that this differential is only statistically significant among children of the native born. A similar pattern emerged when we stratified the data by whether or not the mother was a high school graduate.
Since differences in the benefits of Head Start by income are small, family resources do not seem to be the key constraint in determining the effectiveness of the Head Start program. Rather, the children who benefit most from participation in Head Start (relative to siblings who stay at home or attend some other preschool) are those whose mothers are both native-born and have higher levels of human capital as measured by AFQT. Either these native-born mothers are, themselves, learning more from the program or they are better able to enhance the stimulation the child receives in the program at home.
In summary, this section has three main results. First, children of native-born mothers reap substantial benefits from participating in Head Start, relative to siblings who attend other preschools and relative to those who stay at home. Among these Head Start children, those whose mothers have more human capital benefit the most. Second, while the average child of a foreign-born mother does not benefit from Head Start, those Head Start children whose foreign-born mothers were interviewed in Spanish tend to score significantly better on the PPVT than siblings who do not attend Head Start. This finding suggests that the Head Start program provides compensatory exposure to these children for their limited exposure to English during early childhood. Third, there are dramatic differences between ethnic groups with regard to benefits from Head Start: Mexican-origin children appear to reap the largest gains from Head Start, while Puerto Rican children receive little benefit from Head Start relative to siblings who stay home.
Discussion
The fixed effects methodology we have adopted provides a powerful means of controlling for unobserved heterogeneity. But, as discussed above, it relies on strong assumptions. Specifically, it is necessary to assume that the factors that determine within-family differences in selection into Head Start or other preschools are not strongly correlated with factors that determine within-family differences in child outcomes. This condition is most likely to be met if administrative factors determine selection into Head Start and other preschools. This would be the case if, for example, whether or not an eligible child attends a preschool program depends on the availability of a program in the community, or on the availability of space in the local program, and this availability changes from year to year for reasons that are unrelated to the family's circumstances. The US General Accounting Office (1995) reports that in the four states they studied, many Head Start and preschool programs serving low income families had lengthy waiting lists although the total number of places available in Head Start has been increasing over time. Hence, it is not implausible that within-family differences in participation are determined largely by administrative factors, although we do not 17 have the administrative data necessary to directly test this conjecture.
It is also possible that unobserved changes in family circumstances or differences between siblings drive both within-family differences in participation and within-family differences in outcomes. This section discusses possible biases in the estimated effects of Head Start / other preschools that could arise from linkages of this type. Suppose for example, that parents know what is best for their children and send the child who would benefit most from Head Start to Head Start and the child who would benefit most from another preschool to another preschool. Then this type of selection could explain our findings.
It is extremely difficult to control for unobserved child-specific factors, although, as discussed above, we do include observable characteristics such as age, gender, and an indicator for whether the child is the first born in all of our regressions. To the extent that parent's choices over the alternatives are associated with these characteristics (such as, for example, parents believing that males need more stimulation) their inclusion will control for within-household selection in the fixed effects regressions.
We have explored two strategies to more directly test the hypothesis that differences in Head Start attendance between siblings are related to differences in the way the child is treated within the household. Two child-specific indicators of within-household human capital investments are available in the NLSCM: the number of books the child owns and the number of museum visits made by the child. There is no evidence that the (small) within-family differences in these indicators are related to choice of preschool. Second, by examining indicators of child well-being prior to attendance at Head Start or preschool, it is possible to assess the extent to which our results reflect a correlation between child-specific unobservables and choice of preschool. We have examined four indicators of well-being all measured prior to the child's third birthday. They are birthweight, an indicator of endowments that has been shown to be correlated with cognitive achievement (Rosenzweig and Wolpin, 1995) ; height-for-age and weight-forheight, which are indicators of longer-run and shorter-run nutritional status, respectively; and whether a child received a doctor check-up in the previous year indicating access to preventive health care. Once again, after controlling for mother fixed effects, we find no evidence that differences in these four outcomes are related to choice of preschool.
Some additional purchase on the problem may be gained if one is willing to assume that the child-specific factors that cause parents to choose Head Start rather than no preschool, are similar to the factors that cause parents to choose other preschools relative to no preschool. Suppose for example that parents send children who they feel would benefit from Head Start or other preschool programs to these programs, and keep other children at home. Then the fixed effects estimates of Head Start / other preschools will both be biased upwards. But the differences between the estimated effects of Head Start and other preschools will be subject to less bias. These are the 'difference-in-difference' estimates presented in Tables 2 and 3 . The fact that they are positive and significant indicates that, conditional on family background, Head Start has consistently larger effects than other preschools on child outcomes.
If this fact is to be explained by the biases discussed above, then it would have to be the case either that children who attended Head Start were more favored relative to siblings who stayed home than other preschool children. Or, the difference in ability between the Head Start child and no-preschool siblings would have to be greater than between other preschool children and their no-preschool siblings. Neither of these arguments is particularly compelling. Thus, the larger estimated effects of Head Start in the fixed effects framework suggest that the positive Head Start we find are not driven solely by biases due to unobserved child-specific factors.
We can also ask whether observable differences between siblings or changes in family circumstances affect the choice of participation in Head Start or other preschools. In order to answer this question, we estimated a series of Chamberlain conditional logits which included household fixed effects. We found that the choice between sending a child to any preschool (including Head Start) and keeping the child at home was not affected by any of the observed child-level or family-level characteristics. Turning to the hispanic subgroups, we found only one statistically significant result -first born children of foreign-born mothers were more likely to go to a preschool.
Because these insignificant results could reflect heterogeneity in the characteristics of children who go to Head Start compared to those who attend other preschools, we also estimated models that focused on those who attended any 18 preschool and examined the choice between Head Start and other preschools. We found weak evidence that, conditional on going to any preschool, a child was more likely to attend a Head Start program if a father-figure was present (if the mother was native born) or if the mother was working (among Mexicans). In both cases, the coefficients were only marginally significant.
We also compared Head Start children with those who stay at home, as well as comparing preschoolers to siblings who stayed at home. We found only two statistically significant coefficients. First, if a father-figure is present at age 3, then Mexican-origin children are more likely to attend Head Start rather than stay at home. Second, children of foreign-born mothers are more likely to attend other preschools. In summary, after controlling for family fixed effects, the choice of preschool is only weakly related to observable child-specific or time-varying family characteristics.
Finally, we turn to the issue of spillovers from one sibling to another. Spillover effects may be important if a child teaches his or her sibling something learned in Head Start or at preschool, if parents learn about child-rearing skills or gain access to services which benefit all children, or if the parents make compensating investments in the child that did not attend any preschool. In all of these cases, Head Start and preschool effects will be underestimated relative to the effects of no preschool in the fixed effects models. We might expect the extent of this bias to be larger for Head Start than for other preschools since the potential for spillovers may be greater in programs which seek to involve parents and make explicit attempts to improve parenting skills. Thus, the effects of Head Start may actually be under-estimated relative to those of other preschools.
It is plausible that spillovers are more likely to be transmitted from older to younger children. In this case, the estimated benefits of preschool will be correlated with birth order. Consider a pair of siblings. We have explored this hypothesis by including an interaction between whether the child is the first born and both Head Start and preschool attendance. The spillovers hypothesis suggests these interactions should be negative (and equal in magnitude to the main preschool and Head Start effects). In fact, we were unable to identify any statistically significant interactions between Head Start and first born, or between other preschool and first born, except among Puerto Ricans. For this group, the interactions between Head Start and first born are consistently negative and statistically significant implying that there may be important spillovers from older to younger children in these households. Thus, our low estimates of Head Start effects among Puerto Ricans may be biased towards zero by spillover effects.
Conclusions
This study suggests that government-sponsored early childhood programs can play a role in helping children from minority language and cultural groups to succeed -we document large positive effects of participation in Head Start on the test scores and schooling attainment of US hispanic children. Our estimates suggest that on average, Head Start closes at least one quarter of the gap in test scores between hispanic children and the average non-hispanic white child in the NLSCM, as well as two-thirds of the gap in the probability of grade repetition. These point estimates are consistently larger than those we found in our earlier work for all white children, although the differences are not statistically significant.
However, there are important differences in the effects of Head Start and other preschools across subgroups of the hispanic population. In particular, we find that relative to children who attend no preschool, the benefits of Head Start are smaller among first-generation children. However, first-generation children of mothers who were interviewed in Spanish did achieve gains on the PPVT, a test of vocabulary. These results suggest that programs aimed at helping children of immigrants to assimilate should perhaps be aimed even younger than the 3 to 5 year old age range targeted by Head Start. Among children of native-born mothers, we find that the gains to Head Start are largest for those children whose mothers have higher AFQT scores, rather than for those children whose mothers have low scores and who may be most at risk of academic failure.
We also find disappointing results of the program for Puerto Ricans. However, this conclusion is subject to three caveats. First, there is some evidence that our fixed effects estimates may be biased towards zero by the presence of 'spillover' effects from older Head Start children to younger siblings who are not enrolled. Second, it is possible that the effects of Head Start for Puerto Ricans parallel those found by Currie and Thomas (1995a) for blacks. That is, there may be a large initial positive effect followed by 'fadeout'. Sample sizes preclude us from analyzing this important issue further. Third, our estimates suggest that these children are much better off in Head Start than they would be in the other preschools used by Puerto Ricans. This observation emphasizes the fact that it is important to compare the effects of government-sponsored preschools to those of the alternative preschools these children might otherwise use.
This study highlights some of the benefits and costs of analyzing early childhood programs using large survey data sets. On the one hand, we are able to document large effects of Head Start on hispanic children as a group, as well as differences in the effects of Head Start across hispanic subgroups. However, even in this relatively large national data set, sample sizes are not large enough to allow us to test many interesting hypotheses raised by our analyses -for example, we cannot compare Mexican-origin children whose mothers were foreign born to those whose mothers were native born. Nor can we distinguish between the effects of ethnicity and region. Data limitations restrict us to focusing on the effects of parent and child characteristics rather than on the impact of 'supply side' variations in the availability of different kinds of programs. If it were possible to link administrative or survey data containing information on Head Start centers and other preschools at the local level to household survey data like the NLSCM, a more complete analysis of both 'demand and supply' factors would be feasible.
